Differential effects of nitric oxide gas and nitric oxide donors on depolarization-induced release of [3H]norepinephrine from rat hippocampal slices.
The NO-generating compounds sodium nitroprusside (NP), nitroglycerin (NTG), and isosorbide dinitrate (ISDN) all significantly inhibited N-methyl-D-aspartate (NMDA)-stimulated release of tritiated norepinephrine ([3H]NA) from preloaded hippocampal slices of adult male Sprague-Dawley rats with IC50's of 114 microM, 1.2 mM, and 1.7 mM respectively. NTG and ISDN also inhibited KCl-stimulated release, while NP had no significant effect on KCl-stimulated release. Although these results suggest that the inhibitory effects of these compounds were mediated by release of NO, NTG and ISDN did not generate detectable levels of NO, and iron-cyanide complexes similar in structure to NP but lacking NO also inhibited release. In contrast, both S-nitroso-N-acetyl-D,L-penicillamine (SNAP) and authentic NO gas significantly enhanced NMDA-stimulated release of [3H]NA (EC50's: 331 and 3.4 microM respectively). This enhancement was not selective for NMDA-stimulated release, since both SNAP and NO potentiated KCl-stimulated release as well. In addition, NO gas significantly enhanced NMDA-stimulated release of tritiated dopamine ([3H]DA) from striatal slices and [3H]NA from cortical and cerebellar slices. Analogs of cyclic guanosine monophosphate (cGMP) had no significant effect on NMDA-stimulated transmitter release, suggesting that the observed increase in release is via a cGMP-independent mechanism. While exogenous NO enhanced both NMDA- and KCl-stimulated neurotransmitter release, it appears that endogenous NO does not play a role in this depolarization-induced release since NO synthase inhibitors did not significantly reduce NMDA-stimulated [3H]NA release. The possibility remains that endogenous NO could modulate neurotransmitter release in other circumstances.